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© Novel b.cyclic heterocyclic sulfonamide and sulfonic ester derivatives represented by general formula (I) 
having an antitumor activity and a reduced toxicity, pharmacologically acceptable salts thereof, and a process for 
producing the same; wherein ring A represents an optionally substituted mono- or bicyclic aromatic group- ring 
B represents an optionally substituted 6-membered unsaturated hydrocarbon ring or 6-membered unsaturated 
heterocyclic group containing one nitrogen atom; ring C represents an optionally substituted 5-membered 
heterocycl.c group containing one or two nitrogen atoms; W represents a single bond or -CH = CH-- X represents 
-NFV- or oxygen: Y represents carbon or nitrogen; Z represents -NR 2 - or nitrogen; and R 1 and R 2 represent each 
independently hydrogen or lower alkyl. 
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The present invention relates to a novel sulfonamide or sulfonic ester derivative, a process for the 
preparation of the derivative, and a drug composition containing the same as an active ingredient. 



Prior Art 

5 Chemotherapeutic agents which have been used in the treatment of cancers include cyclophosphamide 
as an alkylating agent; methotrexate and fluorouracil as antimetabolites; adriamycin, mrtompnard 
bleomycin as antibiotics; vincristine and etoposide as drugs derived from plants; and csplatan as a metal 
complex. However, these agents are insufficient in antitumor activity, so that the development of a new 

W ™«%:L7*£^^X*^ — s (US-A4931433) and N-( 2; ani,in.3-pyridinyl>- 
benzenesulfonamide derivatives (EP-A472053) have been reported as aromatic sulfonam.de ant,tumor 
agents. No report has been made on aromatic sulfonic ester antitumor agents. 

75 Disclosure of Invention 

The present invention aims at providing a novel sulfonamide or sulfonic ester derivative which exhibits 
an excellent antitumor activity and is different from the antitumor agents of the prior art in basic skeleton. 
The present invention also aims at providing a process for the preparation of the derivative and a drug 

20 composition containing the same as an active ingredient. 

In order to achieve the above aims, the inventors of the present invention have intensively studied to 
find an excellent antitumor agent. As a result of the studies, they have found that a novel heterobicychc 
sulfonamide or sulfonic ester derivative exhibits an excellent antitumor activity and is lowly toxic. The 
present invention has been accomplished on the basis of this finding. 

25 Namely, the present invention relates to a sulfonamide or sulfonic ester derivative represented by the 
general formula (I) or a pharmacologically acceptable salt thereof; 




(wherein A represents a monocyclic or bicyclic aromatic ring which may be substituted, 

B represents a six-membered unsaturated hydrocarbon ring or a six-membered unsaturated heterocycle 

containing one nitrogen atom as the heteroatom, each of which may be substituted Keti+ „ teH 

C represents a five-membered heterocycle containing one or two nitrogen atoms which may be substituted, 

W represents a single bond or a group represented by formula -CH - CH-, 

X represents a group represented by formula -N(FT)- or oxygen, 

Y represents carbon or nitrogen, 

Z represents a group represented by formula -N(R 2 )- or nitrogen, and 

R' and R 2 may be the same or different from each other and each represent hydrogen or lower alkyl; with 
the proviso that (1) the case wherein A is 4-methylbenzene, W is a single bond, X is a group represented 
by formula -NH-, B is methoxybenzene and C is unsubstituted imidazole and (2) the case wherein A is 4- 
(acetamido)benzene or 4-aminobenzene, W is a single bond, X is a group represented by formula -NH-, B 
is unsubstituted benzene and C is unsubstituted pyrazole are excepted.) 

Further, the present invention provides the use of the above compound as a drug. 

Namely, the present invention also relates to a drug composition comprising a pharmacologically 
effective amount of a sulfonamide or sulfonic ester derivative or a pharmacologically acceptable salt thereof 
as set forth in claim 1, and a pharmacologically acceptable carrier; a method for the treatment of a tumor 
which comprises administering a sulfonamide or sulfonic ester derivative or a pharmacologically -acceptable 
salt thereof as set forth in claim 1 to a patient in a pharmacologically effective dose; and the use of a 
sulfonamide or sulfonic ester derivative or a pharmacologically acceptable salt thereof as set forth in claim 1 
in the preparation of an antitumor agent. 
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Su Jlln- T f ° rmUla A re P resents " a monocyclic or bicyclic aromatic ring which may be 

oneTnft™ ? 3n ar ° matiC hydrocarbon rin 9 « an a ^atic heterocycle containing at least 

l^T: ° Xy9 f " and su,fur at0 ™. ea <* °f which may have one to three substituents thereon. Such 

5 oxaToe Z»2 "? reSP6Ct v A inC ' Ude Pyrr ° le ' Pyra2 ° le ' imidaZOle ' thi °P hene " furan - 

SSSJ T • Pynm,d,ne ' Py razine - PVndazine, naphthalene, quinoline, isoquinoline 

zotraf b^zor r e K qU,n ° Xa,ine ' ^ ina20line ' cinno "' n ^ '"dole, isoindole, indolizine. indazole, ben 
one to three s h'n f' benzimida2ole ' benzopyrazole and benzothiazole. They may have 

J p T ° r threS SUbStituents are tney may be either L same or 

,« d r, rent I ,r ° m 6aC , h 0ther Exam P' es °' substituents include amino which may be substituted with lower 
10 alky, or .ower cycioalkyl. .ower a.kyl, lower alkoxy, hydroxyl, nitro. mercapto, cyano. .owe^ky thio TJow 

SHCH'rThere" 3 »<™~* a ^ bond^),,' O-^) 

} (C l Hz),< - (wherem k ,s an ,nte 9er of 1 to 5, and R3 represents hydrogen or lower alkyl)- and b 

^ 9 ;T, rePre T? d ^ f ° rmUla - CH2 ' d <Wh6rein d re P resents ami "° w ^h Tay be s LtitutoS 
75 a^e fwherein a J -T«< "hT'" a,ky,,hi °' Cyan0 ° r '° Wer a,k °* y "' 9™P S -presented by formula 

s !hl t )h ^? ab0V6: 6 re P resents - S (°>- « -S(0) 2 - : and f represents amino which may be 

substrtuted w,th lower alkyl or lower alkoxy, lower alkyl, trifluoromethyl, -(CH 2 ) m -b or -N(R*)-(CH 2 ) b 
(wherem b ,s as defined above; R* represents hydrogen or lower alkyl; and m is an ntege of" I to 5)] 
rlTint PreSe H b V° rmU,a *** [Wh6rein 3 " 35 d6fined ab ° ve: 9 -C(O)- or -C(S)-; and h 

>o or N Z ZchT^T SUh T ted With ,0W6r 3,kyl ' hydr0Xyl ' ' OWer alky '- tower alkoxy - CH 2 ) n -b 

L'oi n f tn ™ (W ' S 38 d8fined ab ° Ve: RS repreSentS hydr °9 en ° r ,0 wer alkyl; and n is an 

R reorelpnS hV' 0 ^ by formula -«-N<ff HH [wherein a and g are each as defined above; 

Lnlt , n V ° 9en ° r '° Wer alky ' : 1 re P resen * hydrogen or lower alkoxy or is as defined with 
and'R?^ r^ P 9 n° UP h S H rePreSent f bV f ° rmUla ■ a ' N(R7) - e - f <Wher6in a " e and f are ea <* - defined abo e 
and R represents hydrogen or lower alkyl); and groups represented by formula -<CH 2 ) p - H CH 2 ) a -b (wherein 

5 tEttsr^s ^r fined above; and p and q may be the saL ~< 

hydroxy, ormjjjcapto group, this group may be present in the form of an oxo ofthioxo g^up b^ eson ce 
cle S a SK-membered unsaturated hydrocarbon ring or a six-membered unsaturated heterocy- 
pyridin w ? h ma I?" !T " ? e heter ° at ° m which may be ^bstituted", which refers to benzene or 
pyr.d r,e which may be partially hydrogenated and may have one or two substituents on the rina the 
substituents being either the same or different from each other when they have two substituents 9 ' 

oxo E Zn! S ° f S ^ bSti * UentS for B and C delude halogen, cyano, lower alkyl. lower alkoxy, hydroxyl 

nlri *T? y } y ' Pr ° Py1, ,so P ro Py'- n -b"tyl, isobutyl, sec-butyl, tert-butyl. n-pentyl (amyl) isooentvl 

2 m P e hX tvTT^ n - hexyl - «»h^T^S: 

p^rtZE, ^; ?- m ! thy ' Pentyl> 1.1-d-methylbutyl, 1 ,2-dimethylbutyl, 2.2-dimethylbutyl, 1 3-dimethvlbutvl 
2.3-d.methy.butyi, 3,3-d.methylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1 ,1,2-trimethylpropy., 12 zlTeZ^l' 
1-ethyl-l-methylpropyl and 1-ethyl-2-methy.propyl, among which methyl. •myl^-^ffs^i^SSS 
and .sobutyl are preferable, with methyl, ethyl, n-pro P yl and isopropy. being still preferable " " 

rvr,Il , ° W ^ CyC,oa,ky, defin ed with respect to the substituent for A includes cyclopropy. cyclopenty. and 
fT' Jf^K e , ,0Wer a ' k0Xy d6fined Wi,h reSpect to the substituents for A. B and C may be onl 2 ived 
Zbull ZVT*! a ' ky ' 6XamPleS th6re0f inC ' Ude meth0xy ' ethox V. n-propoxy, is"p opoxy n oZ™ 
r~jrSe=^^ - P ~ — the h P a,og y en deS 

to£r^ 
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^SSK^^W^Si — can be preparadby various process. ™p«* 



'' X -W-SO.H t"> 



represented by the general formula (III): 




(III) 



*1 r e ?ExamDTes oi such a solvent include pyridine, tetrahydrofuran, dioxane. benzene, ethyl 

be colerted Into a suLamlde derivative or a eutionic ester derivative ( > ^v.ng a free hydra , or 
amino group by a conventional deblocking method such as treatment with add or alkal, or catalytic 

2) The 'compound (I) car, be prepared by reacting a compound represented by the genera, formula (IV): 
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(IV) 



loin, N-bromoaeetamide, chtorine and bromine. m££ Z sZm io be SZZ T < " me """ h . 1 " la "- 
3) The compound (I) can be prepared by reacting a compound represented by the general formula (V): 



0- 



W-SO.X- 




(V) 



caCS S « may be reacS S! d"?." 9 , Pr9Pared ' r ° m * tertin " « * W **Vde e, 
agent may be £~£££^TttX£2££ ™° 

=h<^ 

substrate. * depending upon the types ot the dehydrating agent and the 

be contd'ed TZtZ^l'^TTrT °' ^ " »• ,hs P"** «» 

4) The compound (I) can be prepared by reaoting a oompound represented by the genera, tormola <V„: 
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(VI) 



rS^St^^W^SJ** 4 s,_, convene into an am.no 

P ~SI tne obtained P-educ, das a ^.'221^ J^JXCT^SI 
converted into a sulfonamide derivative e, a suKonrc d J"»* e a >„ ^ytic reduction. 



-W-SO2X 




(wherein Ac represents a monocyclic or ^ ' i^-i p rote oted *si^3 &t it ueri t; n cl 'b^'^^W^ X,°Y ^and^Z^are 
the substituent and may have a ^^^S^ methanesu.fonyloxy and 

each as defined above) with » " uc ^^'^ alcohols and thiols. The alcohol or thiol 

p-toluenesulfonyloxy groups. The nucleoph.le includes am ^ a s0 , vent t0 be used in the 

varies depending upon the type of the substrate^ neC essary, the product can be 

When the obtained product has a ZXZL 0) having a free hydroxy! or amino 

converted into a su.fonam.de derivative or a sulfon es^er de^ U q 

-X^p^^^ — — there ° f ^ " 

"starting compound 00 *~ b ^^^^^ 

compounds. These novel compounds can be each prepay ^^J* of thQ rocesse s. 

already been reported for the Potion ol ^"^ u ^ ^Td Chem., 6. 307 (1963). J- Chen, 
For example, processes described in Chem Bar 9^841 , (195^ ^ ^ Chem _ ^ 

0-) 2n. Chem. SocT. 73. 2,71 (1956) can be applied to 

5 the T =g^^ 

compound (III) wherein H-X- .s ammo ^ _ can to Prepay 

compound by a conventional process or reduc, g a * - ^ and hy P drochloric acid . Tne 
catalytically with palladium-carbon as the catalyst or oy us.ng v 
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such processes. For example, a novel start;™ 1 T COmpounds - or combining two or more of 
described in Can. J. Chen, 42 l^a^e^^^S aPP ^ the P'° ce " 

(1989) through the following reaction routes ~ *** ° 9G3) ° r Tetra ^ron Lett., 30, 2129 



reaction -, 




N0 a H 



halogenatio 



(Q) t 




' N 
N0 2 H 



CQ), 




NH 2 H 



30 SSn Us an inS^ ^ ~* «~ - "* ™s a substituent; G represents 

reaction cfh or 2 




POC1 3 /HCONCCH 3 ) S 

N0 2 H 




CQ) t 



ONHzOH 
2)Se0 2 .MgS04 

NO, H 

wherein Q and t are each as defined above. 
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O^MgBr 

2) aq. NH,CI so!n. 
. (Q)f 




On-BuLi 

2) DPPA 

3) reduction <r 
CQ) 





50 



55 
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reduction 




reduction 



55 



2S L°' G ^ * - - «" — ; and DDQ refers t0 Z.S-dichloro-S.e-dicyano-f 4 -ben- 

sens^vrty of a patient; the method, timing JSlZ^J^S^T^ *" ^ ^ ^ and 
of pharmaceutical preparation; the type of an active Lrldtn ? 6 pro P erties - dispensing and type 
hmrted. the dose per adult a day is To to 60 oo ma ore iZ, 1, T S ° 3nd therefore is not Particularly 
» 3000 mg which is generally administered "nZlpoZZT^ 50 * 4 °°° mQ ' ^ Pref ^ 10 ° * 
^ and, if necessary, a bi nder, 

- silicon dioxide; those of the £SF%£ SL^tf B,,Mto **-- 
hydroxypropylce.lu.ose and hydroxypropy.methylcel "lose ^1 ,,U,OS8, me,h y |cel '"'°se, acacia, 

searate, talc and silica; those of the ^IncSJttS^S^ ^ ? ,UWcam inC ' Ude ma ^^ 
of the corngent include cocoa powder, menthol aramatic nnwH pharmaceutical additives; and those 

^^^^ agent, sowing agent, 

m-xture ,nto an injection for intravenous, subcutaneous or tntT * T* f ° m]ng the 
process. If necessary, the prepared injection maX^ZZ^s^T' administration ^ * conventional 
« Examples of the suspending agent include ml^J * C0nventl0n al Process. 

acacia, tragacanth powder, sodium ^^^^^T^ *°' ^^V^ose, 

Examples of the solubilizing agent include n^?*** d , P ° lyoxyeth y |ene sorbitan monolaurate. 
n ' c «de.po.yoxyethy,enesoLa^ cast " -I. Po.ysorbate 80. 

Examples of the stabilizer include sodium suime and w * ^ ° f CaSf ° r oil ,a "y acj d- 

so .nclude methyl p-hydroxybenzoate, ethy.Th^rCenzoa e ZZTT? *" th ° Se ° f ,he ^au.e 

-a, which is a .own -robi^^ ^ £ 
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Experimental Example 1 

m vitro antitumor test agajnst colon 38 cells (mou se colon cancer cells) 

A test compound according to the presen * , bovjne Serum /R P MI1640 

70 concentration of 20 mg/ml and the resul tang s ^ tl0n ^ ^ d Ued with 10% fetal bovine 

medium to a concentration of 200 ug mh ^ r^^^^B^Jmum concentration being 200 
serum/RPM.1640 medium to prepare 3^o.d "^^^ he above-described culture plate in an 
^oSTSL - 5S ^ incubator containing « of carbon dioxide 

, 5 for 3 days. 5. dim ethvlthiazol-2-yl)-2,5-diphenyltetrazolium bromide] (having a 

Thereafter, a solution of MTT[3-(4,5 dimeinynniazo y, k resulting mixtures were 

concentration of 3.3 mg/ml) was added to each we,, in , a mount of 0*5 ml Jh res 
further incubated for 2 hours. The super nata nt was ^^^^^^^^ with a microplate 
was dissolved in 0.1 ml of *^«^-^ , ^^£r JSle cells. The inhibitory ratio of the 

20 reader and the absorbance was taken as an ,nde of ^"^w tQ determine the ,c 50 of the test 



C - T 



inhibitory ratio (%) 



T- absorbance of well containing a test compound 
C- absorbance of well containing no test compound 
The ICso values thus determined are given in Tables 1-1 and w. 
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Table 1-1 



30 





In v 


itro antitumor test against colon 38 cells 




Compd. (Ex. No.) 


ICso (ug/ml) 


Compd. (Ex. No.) 


ICso (ug/ml) 




2 

3 

4 

6 

7 

8 

10 

13 

14 

15 

17 

18 

19 

21 

22 

23 

24 

26 

27 

28 

29 

32 

33 

34 

35 


0.54 

0.23 

0.26 

0.17 

0.22 

0.09 

0.13 

0.63 

0.23 

0.35 

0.13 

0.11 

0.10 

0.12 

0.69 

0.13 

0.09 

0.17 

0.10 

0.12 

0.19 

0.17 

0.10 

0.14 

0.14 


36 

37 

38 

40 

41 

42 

43 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

59 

60 

61 

62 

63 


0.11 

0.19 

0.57 

0.27 

0.57 

0.25 

0.47 

0.44 

0.47 

0.22 

0.23 

0.32 

0.22 

0.09 

0.14 

0.12 

0.51 

0.59 

0.20 

0.66 

0.54 

0.08 

0.24 

0.18 

0.12 



In vitro antitumor tes 


against colon 38 cells 


Compd. (Ex. No.) 


IC 50 (ug/ml) 


Compd. (Ex. No.) 


ICso (ug/ml) 


64 
65 
67 
68 
69 
70 
71 
72 
73 


0.23 
0.20 
0.87 
0.57 
0.47 
0.42 
0.23 
0.15 
0.11 


74 
75 
77 
78 
79 
80 
81 
83 
CQS 


0.36 
0.28 
0.17 
0.26 
0.09 
0.19 
0.25 
0.27 
2.0 



Experimental Example 2 

Invjyo antitumor test aoainsr rn.nn 38 (mouse colon canrw. 

saline co„,«„ 9 3JS% of dimelhy| M ° ^5% of T»~„ » Z TT^ ' ph ' sto,0 9 1 " 1 
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weight. The Zor growth inhibition ratio was determined by the fo.low.ng formula: 

C - T 

Growth inhibition ratio (%) = * 100 



T- average weight of tumor of the treated group 
C: average weight of tumor of the control group 
The results are given in Table 2. 



Table 2 





In vivo antitumor test against colon 38 




20 


Compd. (Ex. No.) 


Dose (mg/kg/day) 


Growth inhibition ratio (%) 


Survival rate on the day of 
judgement (the 21st day) 


25 


3 
10 
17 
29 
42 
CQS 


50 
50 
50 
50 
50 
200 


94 
94 
94 
97 
98 
53 


100 
100 
100 
100 
100 
100 



Experimental Example 3 

In vivo antitumor test against HCT 11R muman colon cancer) 

predetermined dose for 4 days after the t.me at ^^J^^TlyTpS^i^ saline containing 
which was about 7 ^.^^^ J?£ £££££ administered to the mice of the 
3.5% of dimethyl sulfoxide and 6.5 /«, of Tween au was mi M , composed of 

C - T 

Growth inhibition ratio (*) = — " * 100 



T: average weight of tumor of the treated group 
C: average weight of tumor of the control group 
The results are given in Table 3. 



55 
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In vivo antitumor test against HCT11R 


Compd. (Ex. No.) 


Dose (mg/kg/day) 


Growth inhibition ratio (%) 


Survival rate on the day of 
judgement (the 21 st day) 


4 
19 
21 

28 
29 
33 
37 
46 
53 
72 
73 
CQS 


100 
50 
100 
100 
100 
100 
50 
100 
50 
50 
100 
50 
200 


97 
88 
95 
87 
77 
80 
74 
93 

84 

86 

87 

78 

33 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 





25 Example 

Preparative Example 1 
7-Bromo-1 H-indole 




" m, of SS TlsZTr^*^ ^ * te ~- ~ added to 250 

atmosphere. The resu.tingm xturT wa strre ^SXZT"- t6trahydrofu ™ at ^'C in a nitrogen 
aqueous so.ution of ammonium chlo'd The obtained miS rT T 5 °° ° f 3 SatUra ' ed 



55 
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Preparative Example 2 
7-Amino-1 H-indole 




„ A , 5 M eo-on „e.S m„ - n-butyliithium ^ 

of 2.70 9 <1M» mmol) of the compound prepared l"^™^ m „1, J* -20 t o -10-O for 30 

Tm™rrr^ 

pH7.0. The resulting mixture was filtered to remove ««»■ a™ hydr o 0 encarbonate and a 

Toe organic phase was washec J" , ° d ' far ma nesium senate and concentrate.. 

28 c^ar^™ — - *• 129 9 - - ,,,,e 

CO T. U N MR«D M SO.d 6 , Mppm,: S.0U2H. br s,. aMWi m). a.70,fH. dd. J. 7* 7.3Hz), 6.7 8 „H. dd, 
J = 7.9.0.7H 2 ,.7.23(.H .. J = 27Hz,,10.*10.72(tH b^m, 2 .^ onitrobenzo „. deriva ,ives in a 

30 The following starting compounds were eacn prep««wu 
similar manner to that of Preparative Examples 1 and 2. 
7-Amino-4-methoxy-1 H-indole, 
7-Amino-4-bromo-1 H-indole. 

35 Preparative Example 3 

7-Bromo-3-chloro-4-methyl-1 H-indole 



40 



45 




N -Ch to rosucein,m,de ,4.0 g. 30.0 mmo„ wee ^^^SSSl "a, ma^to 
-I - ™omo-4-me.n ;; ..t E2» temperature overnight, foliowed by 

Z SSw »<ppm,: 2.74,3H. « 6 .7 5 -7.2 6( 3H, m), 8.23,1H. br s, 



15 



EP 0 673 937 A1 



Preparative Example 4 
7-Amino-3- chloro-4-methyl-iH-indole 




H-NMR(CDCI 3 ) <(ppm): 2.70(3H, s), 6.39-7.14(3H, m), 8.15(1H, br s) 
so Preparative Example 5 

4-Sulfamovlbenzfin esulfonyl chloride 



H 2 MS0 2 -(/ Vso.Cl 



an d tat^— acid "To^tT * "**» <~ of -er 

addition of a saturated aqueous solution of 2 S a m i mlT', ^ ^ f0 "° Wed Dy the dro P w ^ 
obtained reaction mixture was added to an ace'ic ac d soluTl ^ f T?™ * °' C 0r be,ow - The 

saturating 35 ml of acetic acid with sulfur S5e and rtTaT *, SU,fUr di0X ' de (pre P ared b V 
resulting solution) under cooling with ice and storing After o'in ? ^ dihydrate t0 th ° 

onto .ce-water to give a precipitate This precio tat Tf' ^ r6aCti0n mixture was P° u ^d 

dissolved in tetrahydrofuran. The obtained sit ion wa d ried « * fi,trati ° n ' W3Shed With wat *' »nd 
dryness to give 3.5 g of the title compound ^ mao - nes,um sulf *e and concentrated to 



Preparative Example 6 
4-(Sulfamovl meth y l)ben Z en fiS ulfo ny | ch | oride 



H 2 NS0 2 CH 2 -^^_S0 2 C1 

50 

4-Nitrophenylmethanesulfonamide (5 0 □ ?n m™ix 
hydrogenated in the presence of pal.adiurnia^n aTo^r, 551 ^ 6 "^ * 9 ° % ° f acetic acid and 
resulting reaction mixture was filtered to ml! ♦ , V temDeratl "e under normal pressure The 
- 9i T 4.3 g of 4-amino P heny,meS n :tlrmide WSjlT^ d ™ 
water and 4.1 m, of concentrated hydrochlo* acid Co .IL ! ' C ° mpriSin9 40 m » of 

dropw.se addition of a saturated aqueous solution o 1 63 a ^ B mmTT J" ^ ,0,l ° Wed ° y the 
T,e reacfon mixture was added to an acetic acVfo^^ 
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saturatina 30 ml of acetic acid with sulfur dioxide and adding 0.97 g of cupric chloride dihydrate to the 
eSfl solution) under cooling with ice and stirring. The resulting mixture was stirred at room temperature 
totmS in poured onto ice-water. The obtained mixture was saturated with common sa : and 
extracted Zu ethyl acetate. The organic phase was dried over magnesium sulfate and concentrated to 
<; drvness to qive 1 .7 g of the title compound. 

The Swing compounds were each prepared in a similar manner to that of Preparative Example 5 or 

6. 

4-(N-Methylsulfamoyl)benzenesulfonyl chloride, 
,o 4-(N-Ethylsulfamoyl)benzenesulfonyl chloride, 

4-(N-Methoxysulfamoyl)benzenesulfonyl chloride, 

4-[(Methanesulfonamido)methyllbenzenesulfonyl chloride. 

4-(N-Methylmethanesulfonamido)benzenesulfonyl chloride, 

4-(1-Pyrrolidinylsulfonyl)benzenesulfonyl chloride, 
75 4-(1-Pyrrolidinylcarbonyl)benzenesulfonyl chloride, 

3- Cyanobenzenesulfonyl chloride, 

4- (Methylsulfonyl)benzenesulfonyl chloride, 

4-[(N-Methylmethanesulfonamido)methyl]benzenesulfonyl chloride. 
20 Preparative Example 7 
3-Cyano-7-nitro-1 H-indole 




3-Formyl-7-nitro-1H-indole (10.15 g, 53.4 mmo.) was dissolved in 150 ml 'l*™^™^ 
followed by the addition of 3.93 g (56.0 mmol) of hydroxyzine hydrochloride and 4.5 ml (55 J mmo of 
pyridine. The obtained mixture was stirred under heating at 70 to 80-C for 2 ^^^^^ 
of 6.3 g (56.8 mmol) of selenium dioxide and about 5 g of magnesium sulfate. The obta. ^™dura "» 
kept a? 70 to 80 -C under heating for 2.5 hours and filtered to remove msolubles. Th » ^ was 
concentrated Water was added to the concentrate to precipitate crystals, which were recovered by f.ltrat.on 
washed 2 water and ethyl ether successively, and dissolved in a tetrahydrofuran/acetone mixture^ The 
Sned mixture was filtered to remove inso.ubles, and the nitrate J- «^^' B ^£J2 
addition of ethyl acetate. The crystals thus precipitated were recovered by f.ltrat,on to give 8.61 g of the title 

C °T-NMR(DMSO-d 6 ) a (PP m): 7.48(1H, t. J = 8,Hz). 8,7(1H, d, J - 8.1Hz). 8.27(1H. d. J=8,Hz). 8.47(1H. 
s), 12.70-1 3.00(1 H, br) 



50 



55 
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Preparative Example 8 
7-Amino-3-cyano-1 H-indole 




* S^KSS,^ 647(,H ' * ™>- — • 



Preparative Example 9 
25 7-Amino-3,4-dichloro-1 H-indole 




li^S^'*^ 5 26<2H ' * 6 ' 29(,H ' * J=81H * 6 74 <' H ' * J-aiH* 7«™<1H. n,,.. 
« sori ; ed ~ ,ert - b ^ d ™ 9lh V'-'V'ox y .3. W o,o-1H-i„do,e was prepared in a sim „a, manner ,o «ha, de- 



50 



55 
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Preparative Example 10 
7-Amino-3-chloro-1 H-indole 




7-Nitro-1H-indole (1.076 g, 6.64 mmol) was dissolved in 30 ml of acetonitrile, followed by the add-on of 
920 ma 6 89 mmol) of N-ch.orosuccinimide. The obtained mixture was stirred at room temperature for 36 
hour r A saturaTd I aqueous solution of sodium hydrogencarbonate was added to the resulting mixture to 
20 orm a predpitate. The precipitate was recovered by filtration and washed with water J < 
powdery 3-chloro-7-nitro-1 H-indole. This powder (863 mg. 4.39 mmol) was suspended in O ^ ^j 
followed bv the addition of 4.95 g (21.9 mmol) of stannous chloride d.hydrate and 100 ul of concentrated 
^Wc^S?oW*»d milre was heated under reflux for 30 minutes, fol.owed by he add-on of 
a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was filtered to remove 
^solubles Ethyl acetate was added to the filtrate to conduct extraction. The organ.c phase was dried over 
magneiLm sSate ^fnd concentrated. The residue was purified by silica gel column chromatography to give 

49 \7e:me h :I™s d a,so prepared by hydrogenating 3-chloro-7-nitro, H,ndo.e in the presence of a 
• platinum-carbon catalyst at ordinary temperature under normal P^sure _ 
30 i H -NMR(DMSO-d 6 ) S(ppm): 5.14(2H, s), 6.36(1H, dd, J = 7.5, 1.0Hz), 6.68(1H, dd. J-7.9, 0.73Hz), 6.81 
(1H, dd, J = 7.9, 7.5Hz), 7.39(1 H, d, J = 2.7Hz), 10.85(1 H, br s) 

Preparative Example 1 1 
35 4-(2-Sulfamoylethyl)benzenesulfonyl chloride 



H 2 NS0 2 CH 2 CH 2 



-S0 2 C1 



2-Phenvlethanesulfonamide (1.3 g, 7.3 mmol) was added to 2.4 g (36.5 mmol) of chlorosulfomc ac,d 
under coo^hTce i 20 minutes. The obtained mixture was stirred at room temperature for 90 minutes 
a f poured onto ice-water. The resulting mixture was extracted with ethyl acetate organic phase was 
washed with a saturated aqueous solution of sodium hydrogencarbonate and a saturated aqueous solut on 
TooLC saft successively, dried over magnesium su.fate and distilled in a vacuum to remove the 
solvent, thus giving 1.6 g of the title compound. , 0i/0M H i-raht\ 7 53(2H d 

1 H-NMR(DMSO-dG ) 6(ppm): 2.97-3.02(2H, m), 3.21-3.26(2H, m), 7.21(2H, d, J-8.4HZ), 7.53(2H, d, 

J = 8 The Z following compounds were each prepared in a similar manner to that described above. 
4-[2-(Methylsulfonyl)ethyl]benzenesulfonyl chloride, 
4-[2-(N-Methylmethanesulfonamido)ethyl]benzenesulfonyl chloride, 
4-[2-(Methanesulfonamido)ethyl]benzenesulfonyl chloride, 
4-(N-Methylacetamido)benzenesulfonyl chloride. 
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Preparative Example 12 
5-Bromo-7-nitro- 1 H-indole 




1-Acetyl-5-bromo-7-nitroindoline (5.05 q 17 7 mmol) wa<; aririoH *o = 
and 40 ml of 6N hydrochloric acid The i lp/ m ? „ 3 m,XtUre com P r ' sin 9 6 ml of ethanol 

mixture was refluxej by heatoo u„£f« 2 , 3 ; d ;' : '" 0 " > - 5 ' 6 -*>' a ''°-'-''-beaaoquinone. The obtainad 

was concen^rrir, isr*pi^s2srr3r rr The ,ii,,ate 

25 mg of the title compound. V 9 COlumn chromatography to give 252 



Preparative Example 13 
5-Bromo-3-formyl-7-nitro-1 H-indole 




"itroglTm^ 3dd f * 10 » of dimethylformamide in a 

240 mg (i.o mmol) of the ? 3 ° minUteS " fo,,owed b * the addition of 

was stirred at O'C for 20 minuTes and aMOO^ L^T 12 * °" C " The obtained ">Mura 

1 2.89(1 H, br s) ai,b < 1H ' s )' 8.65(1 H, d, J = 1.8Hz), 1 0.05(1 H, s), 
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Preparative Example 14 
7-Amino-5-bromo-3-cyano-1H-indole 




" Z£^0WJXZ™™ - ~-™ d PU, an^a »as _,a d ,o d.nass 

"^"S^lliS^Tim 6.60(1H. d. i-MHft S.910H. * J-MH* HWt « 

25 Preparative Example 15 
3-Acetvl-7-amino-1 H-indole 



COCH, 




A 1.0M solution (11 ml) of dimethylaluminum ch,oride ^J^^^^S^ 
solution of 1.2 g (7.5 mmol) of 7-nitro-1 H-mdo e ,r, ^'^^S . C The obtained mixture was stirred 
followed by the addition of 2.1 ml (29.5 mmol) of ac*J ' * [o > f^Za^ Zueous solution of ammonium 
at room temperature for 4 hours, followed by the addition of satur a***" sufficiency, 
chloride. The precipitate thus formed was J^eT waTaMed to the residue and the 

The washings and the filtrate were ^^^^^^ZSLl with a saturated aqueous 
resulting mixture was extracted w.th ethyl acetate The ™ J remove tne solvent . The 

solution of common salt, dried over magnesium sulfate anc disced m a ' H . |nd0|e . Tnis product 

residue was purified by silica gel y t "J^^'J ^ |ladium . carbon at ordinary 

, - S ~rir b P y filtration, the filtrate was 

concentrated to dryness to give 790 mg of the title compound. 



55 
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Example 1 

N-(1H-lndol-7 -yl)-4-nitrobenzenesulfonamide 




in a vacuum to Temove ^sZTZ^c uJl™ ' ma 9 nesium su "*e. and distilled 

to give 3.50 g of the title compound ^ " M PUnf,ed by SiNca ^ C0,u ™ chromatography 

'C'ES^ d — 2)> 6.830H, dd . J = 8 .0. 

10.74-10.87(1H. m) d, J -8.0Hz). 7.94-8.02(2H. m), 8.30-8.38(2H. m), 10.23(1H. s). 

Example 2 

N-(3.Chloro-1H-indol-7-vlM.nitrobenzenesulfon a midp 



° 2N " H O^ S0sNHH w ) 



m. cJSSTS^ - a mixture comprising 280 

chlorosuccinimide in a nitrogen atmosZHS si EST ^£?^/* 4 - ,8 B ^ mmoOof N- 
temperature for 1.5 hours, followed by the addi ion of VI, ^ ' T"™ WaS ^ * r00m 
concentrated to about 80 ml, followed by the n j£ ? Wat8r The obtained mix ^e was 

organic phase was recovered washed wS a Lura ed aoLn « 1?* ° 2N h y droch,oric acid. The 
a saturated aqueous solution of common saft suZZtl ^ °' ^^carbonate and 

vacuum to remove the solvent. The obtained "etZeZLu^JT m , agnesium su,,ate ' and distil.ed in a 
give 7.98 g of the title compound P ° by S '" Ca gel co,umn chromatography to 

M H P ' NMR !nMci?°- 5,C (^crystallized from chtoroform) 
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Example 3 

4-Amino-N-(3-chloro-1H-indol-7-yl)benzenesulfonamide 



S0 2 NH 




The compound (7.98 g, 227 mmol) prepared in Example 2 was dissolved in 220 ml of methanol. The 

«hv I Sa. TheTbL 1 solution was washed with , saturated aqueous solution ol sodium hydrogens , 
hlnata a 2N aoteous solution of sodium carbonate and a saturated aqueous solution oi common salt 
LcctslU drT over magnoslum sul.ate and distilled in a vacuum to remove the solvent, tnus gl v,ng 
7.21 g of the title compound. 

Mo- 174 5 to 176-C (recrystallized from ethanol-n-hexane) ,. u . ftomH rtri 

(1H,m) 
Example 4 



N-(3-Chloro-lH-indol-7-yl)-4-(methanesulfon amido)benzenesulfonamide 




The compound (68 mg, 0.211 mmol) prepared in Example 3 was dissolved in 1 ml of pynd.ne.fo lowed 
by the addTon OU5 Ul (0 94 mmol) of methanesuifony. chloride. The obtained mixture was st.rred at room 
^^rJWnlght followed by the addition of an aqueous solution of sodium hydrogenca rbonate^The 
SnTmi2e was extracted wKh ethyl acetate. The organ, phase was washec . w,t jd, ute ydroch.onc 
acid and water successively, dried over magnesium sulfate and concentrated. The obtained res.due was 
purified by silica gel thin-layer chromatography to give 76 mg of the title compound. 
M.p.: 213.5 to 214-C (dec.) (recrystallized from ethanol-n-hexane) 

s), 1 0.99(1 H, br s) 
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Example 5 

4-Bromomet hyl-N-(1H-indol-7-yl)benzenesulfonamiriR 



Px a mnt°rr thylbenZeneSlJlf0nyl Chl0rid9 W3S r6aCted with the compound prepared in Preparative 
Example 6 

_N-(1,3Qihydro-2mndol^ : g JL -7-yl)-4-methylbenzenesulfonamide 



-S0 2 NH 



The title compound was prepared in a similar manner to that of Example 1 
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Example 7 

3-Chloro-N-(3-chloro-1H-indol-7-yl)benzen esulfonamide 



pHSO,NH-p> 



HN 



^Cl 



7.45-7.5K1H, m), 7.51-7.76(4H, m). 10.09(1 H. s). 11 .02-1 1 .18(1 H, m) 
Example 8 

4-Amino-N-(3,4-dichloro-lH-indol-7-yl)benzenesuHonamide 



H 2 N 



-SO2NH 




J = 8.0Hz), 7.35(2H, d, J = 8.4Hz), 7.51-7.58(1H, m). 9.57(1 H, s). 11. 20-11. 38(1 H, m) 
45 Example 9 

4-fN-O H-lndol-7-ynsuHamoyl3benzoic acid 



55 
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'hVmI™£T T PreP3red 3 Simi,3r manner to that of Example 1. 
10.73-10.83(1H. m). 1 3.30-1 3.58(1 H , b 0 >' 7 - 8, - 7 - 88 < 2H - m >' ™H»-07<2H. m), ,04)7(1 H. s). 

Example 10 

N-(3-Chloro-1H-i n dol-7-yl)-4-cvanoben Z ene SU |fon a mid fi 




^£ MMp?n?.? rt 2 1 1 ' ° (recr V sta,li2ed f ™ ethyl acetate-n-hexane) P ' 

Example 11 

30 3-Chloro-N-(3-chloro-4-methoxv-1H -indol-7-vl)-benzene S ulfonamide 



f\-so.NH-<n 




1 H-NMR(DMSO-d6 ) ilppmV 3 S I If e ,7™ hTT^ 3 S ' m " ar mar " ,e ' 10 °< E * am * 
7.«.7.77(4H. „). 9.760*3) i. 06 ,1">0 H ^ ' ' 6 " 5 " H ' J = 8 " H ^ (1 H. m) . 
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Example 12 

3-Chloro-N-(3-chloro-4-hydroxy-1H-indol-7-yl)benzenesulfonamide 



S0 2 NH-H^\-OH 
HN 




"CI 



N-(4-tert-Butyldimethylsilyloxy-3-chloro-1H-indo!-7-yl)-3-chloroben2enesulfonamide (220 mg, 0.47 mmol) 
prepared in a similar manner to that of Example 1 was added to 2 ml of a mixture compnsing a 40% 
aqueous solution of hydrogen fluoride and acetonitrile at a ratio of 1 : 10. The obtained mixture was stirred 
at room temperature overnight, followed by the addition of water. The obtained mixture was extracted with 
ethyl acetate. The organic phase was dried over magnesium sulfate and concentrated. The residue was 
purified by silica gel column chromatography to give 141 mg of the title compound. 

1 H-NMR(DMSO-d6 ) *(ppm): 6.15(1H, dd. J -8.2. 1.5Hz). 6.26(1 H. d, J=8.2Hz), 7.12(1H. s), 7.47-7.64- 
(4H, m). 9.54(1 H. s), 1 0.85(1 H. s) 

Example 13 

N-(1H-lndazol-7-yl)-4-methoxybenzenesulfonamide 




The title compound was prepared in a similar manner to that of Example 1. 
M p • 1 55 to 1 56 ' C (recrystallized from ethyl acetate-n-hexane) 
'H-NMR(DMSO-d 6 ) 6(ppm): 3.77(3H, s), 6.91-6.99(2H. m), 6.98-7.07(2H, m), 7.45-7.53(1 H, m), 7.64- 
7.74(2H, m), 8.01-8.07(1 H, m), 9.97(1 H, s), 12.61-1 2.72(1 H. m) 
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Example 14 

6-Chloro-N-(3-chloro-1H-indol-7-y[)-3-pyridinesulfonamide 



6-Ch bro-3-pyr.dmesulfonyl chloride was reacted with the compound prepared in Preparative Example 2 
in a similar manner to that of Example 1 to give 6-chloro-N-(1H-indol-7-yl)-3-pyridinesulfonamide and this 
product was chlorinated in a similar manner to that of Example 2 to give the title compound 
^J^ N T (DMS °" d6) i(PPm): 6 730 H ' d " J = 7 - 7Hz ). 6.97(1 H, dd, J = 7.9, 7.7Hz). 7.30(1 H. d, J = 7 9Hz) 

a«!TISS., 7 ^r ™>' 803(,K *• J=84 ' 26HZ »' * 

Example 15 

25 N-(3-Chloro-1H-indol-7-yl)-4-(methylthiomethyl)-benzenesulfonamide 




foHow^S hvT ?' 1 5 n 37 , m ^ 0,) P re P ared in E * am P |e 5 was dissolved in 10 ml of tetrahydrofuran, 

folowed by the addifon of 10 ml of a 15% aqueous solution of sodium methylthiolate (39.4 mmol) and a 

h ^ e ^ y tr ^ Ctylamm ° niUm Ch '° ride 3t r °° m tem P<^- The obtained mixture was stirred 
overnight followed by the addition of 20 ml of water. The obtained mixture was extracted with ethyl acetate. 

1,1 J k r 7 B T d With Wat6r ' dri6d ° Ver ™9 nesium sulfate and concentrated. The residue 
LnzenplM. d nn a y S H ICa Ts 7 chromatography to give 1.51 g of N^mndol-7.yl)^(methylthiomethyl). 
oi f the tme ^coTo'und ' *" Ch '° rinated * manner t ° that ° f Examp,e 2 * 9ive 839 ^ 

JH-NMR(DMSO-ds) 5(ppm): 1.87(3H, s), 3.70(2H, s). 6.77(1H, dd. J = 7.6. 2.1Hz). 6.94(1H dd J=79 
br SMI u10H H b d S ) =7 ' 9H2) ' 7 ' 42(2H ' J = 8 - 2H2) ' 747(1Hl * J = 2 - 6H2 >' 767(2H ' d ' ^B.4H d , d 9 J 96( 1 H.' 
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Example 16 



3-Chloro-N-(3-formyl-1H-indol-7-yl)benzenesulfonamide 



w 




CHO 



75 



Phosphorus oxychloride (1.3 ml, 13.9 mmol) was dropped into 14.5 ml of dimethylformamide at 10 *C 
or below in a nitrogen atmosphere under stirring. The obtained mixture was stirred at about 5*C for 30 
minutes. 2.50 g (8.15 mmol) of 3-chloro-N-(1 H-indol-7-yl)benzenesulfonamide prepared in a similar manner 
to that of Example 1 was added to the resulting mixture in three portions. The obtained mixture was further 
so stirred at about 5*C for 30 minutes, followed by the addition of 200 ml of chilled water. The pH of the 
reaction mixture was adjusted to about 14 with a 1N aqueous solution of sodium hydroxide, then to about 2 
with 1N hydrochloric acid. The resulting mixture was extracted with ethyl acetate. The organic phase was 
washed with a saturated aqueous solution of common salt, dried over magnesium sulfate and concentrated. 
The residue was purified by silica gel column chromatography to give 1 .45 g of the title compound. 
25 1 H-NMR(DMSO-d 6 ) 5(ppm): 6.70(1H, dd, J = 7.6, 0.8Hz), 7.06(1H, dd. J = 8.0, 7.6Hz), 7.51-7.75(4H. ,m), 

7.93(1 H. d. J = 8.0Hz), 8.22-8.28(1 H. m). 9.93(1 H. s). 10.17(1 H, s). 11. 86-11. 98(1 H, m) 

Example 17 

30 3-Chloro-N-(3-cyano-1 H-indol-7-yl)benzenesulfonamide 



Hydroxylamine hydrochloride (274 mg, 3.94 mmol) and pyridine (0.32 ml, 3.96 mmol) were added to a 
solution (18 ml) of 1.20 g (3.58 mmol) of the compound prepared in Example 16 in dimethylformamide at 
45 70 to 80 'C under stirring. The obtained mixture was stirred as such for 2.5 hours, followed by the addition 
of 437 mg (3.94 mmol) of selenium dioxide and about 100 mg of powdery magnesium sulfate. The obtained 
mixture was further stirred at that temperature for 2 hours and distilled in a vacuum to remove the solvent. 
Ethyl acetate was added to the residue and the resulting mixture was filtered to remove insolubles. The 
filtrate was washed with 0.1 N hydrochloric acid and a saturated aqueous solution of common salt 
50 successively, dried over magnesium sulfate and distilled in a vacuum to remove the solvent. The residue 
was purified by silica gel column chromatography to give 678 mg of the title compound. 
M.p.: 204.5 to 205 * C (recrystallized from ethyl acetate-n-hexane) 
1 H-NMR(DMSO-d 6 ) «(ppm): 6.71(1H, d, J = 7.6Hz), 7.08(1H, dd, J = 8.0, 7.6Hz), 7.47(1H, d, J=8.0Hz), 
7.50-7.76(4H, m), 8.17-8.25(1 H, m), 10.21(1 H, s), 1 1 .92-12.09(1 H, m) 



35 
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Example 18 

6-Chloro-N-(3-cyano-1H-indol-7-yl)-3-p V ridinesulfonamidB 




20 



The title compound was prepared in a similar manner to that of Example 1 

1 H-NMR(DMSO-ds) S(ppm): 6.77(1H, d, J=7.9Hz), 7.12(1H, t, J = 7.9Hz) 7 50(1 H d J = 7 9H^ 77?/iH 

u ilV 2 %»Z ( ; K ddi J=8 - 4 - 26Hz) - 823(1H - d - ™>- *^»- J Wioi^TS 



Example 19 

25 N-(3-Chloro-1 H-indol-7-yl)-4-sulfamoylbenzenesulfonamide 




(264 T ma C 2 0 mm!? 7 "V"- 0 5™° * Pre ? arative E * a ™P'e 5 was reacted with the compound 

Mp ' : S£SES22,5 abou ' 220-0 and de ™ 9,aduallv 81 abM 240 ' c ~- 

,™!t N I"l (WSWl1 i(PPm): 6 ' 75(1H ' Jc7 -6Hz). 6.96<1H. dd. J. 8.0. 7 6H 2 > 7 29(1 H d J-7GH,I 
7.50<1 H. d. J=2.8Hz), 7.58<2H. ,). 7.90-7.98<4H, m). 10.23<1H, s), 11.07-„.,7(,H m) 
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Example 20 

3-Chloro-N-(8-imidazo[ 1 ,2-a]pyridinvl)benzenesulfonamide hydrochloride 



ci Ki 1 



2 3-Diaminopyridine (1 97 g. 18 mmol) was dissolved in a tetrahydrofuran/water mixture followed by the 
addition cTa so.u on o I 90 g (9.0 mmol) of 3-ch.orobenzenesulfonyl chloride in tetrahydrofuran The 
oSned mixture 0 was s^red atroom temperature overnight and concentrated. ^X^To^l 
water and d,ch,oromethane. The organic phase was recovered and put "J ?<? Q 

vesse. was scratched to precipitate crystals. ^^f^^Z^l was dissolved 

of N-(2-amino-3-pyridinyl)-3-chlorobenzenesulfonamide. 530 mg (1.87 mmoi) or me i, y 
in mettano followed by the addition of a 40% aqueous solution of chloroaceta dehyde^ 367 mg T87 
Lol) The obtained mixture was heated under reflux for 4 hours and ^^J^^J^L ? ^ 
amount of methanol was added to the residue and the obtained mixture was filtered to g.ve 373 mg of the 

to graduaily decompose at about 210*0 (recrysta.lized from ethano.) , 



Example 21 

N-(3.4-Dichloro-1H-indol-7-vl)-4-sulfamov lbenzenesulfonamide 

H 2 NS0 2 -fVSO,NH 




in a similar manner to that of Example 1. 429 mg (1.68 mmol) of the ^^^^^^ 
Example 5 was reacted with 250 mg (1.24 mmol) of the compound prepared m Preparat.ve Example 

^^SSS^ crystallized from ethano.-eth, 

•H-NMRpMSO-ds) Mppm): 6.62(1H. d. J=8,Hz), 6.95(1H. d. J = 8,Hz), 7.53-7.62(3H. m). 7.87-7.99- 
(4H, m), 10.17-10.33(1 H. br), 1 1 .44-1 1 .56(1 H, m) 



31 



EP 0 673 937 A1 

Example 22 

N-Q-Chloro- 1 H-indol-7-ylM-(methylthio)benzen e sulfnn am i^ 



CH 



■S-Q-SWIH-Q 



Example 23 

N-(3-Chloro-1H-indol-7-vl).4-fmethylsulfonvl)benzenesuHonamide 



CH3SO2- 



-S0 2 NH 




p - : se^est " about 250 ' c and de ~ d - 264 - 266 - c •-»«— - — 
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Example 24 

N-(3-Chloro-1H-indol-7-yl)-4-(methylsul{inyl)-benzenesulfonamide 



0 
t 

CHaS 



•S0 2 NH 




The compound (19.9 mg, 0.056 mmol) prepared in Example 22 was dissolved ,n 2 ml of d.ch- 
cloromethane, followed by the addition of 10 mg (0.058 mmol) of m-chloroperoxybenzo.c acid under coohng 
with ice and stirring. After one hour, a saturated aqueous solution of sodium hydrogencarbonate was added 
to the reaction mixture and the resulting mixture was extracted with ethyl acetate. The organic .phase was 
washed with water, dried over magnesium sulfate and concentrated. The residue was pur.f.ed by silica gel 
thin-layer chromatography to give 14.4 mg of the title compound. H . nwH , 

iH-NMR(DMSO-d 6 ) a(ppm): 2.76(3H, s). 6.78(1 H. dd. J = 7.5. 1.1Hz). 6.96(1H dt 
Jt = 7.8Hz). 7.28(1 H. dd. J = 7.6. 0.82Hz). 7.48(1 H. d. J = 2.7Hz), 7.82(2H. d. J = 8.6Hz), 7.89(2H. d, 
J =8.8Hz). 10.15(1 H. br s). 1 1 .06(1 H, br s) 

Example 25 

3-Chloro-N-(3-chloro-1H-pvrrolo[3,2-clpyridin-7-yl)benz enesulfonamide 



S0 2 NH 





The title compound was prepared in a similar manner to that of Examples 1 and 2. 

i H NMR(DMSO-ds) a(ppm): 7.41-7.65(2H, m). 7.65-7.77(2H. m), 7.74-7.86(2H, m), 8.40-8.62(1H. br m). 
12.38-1 2.58(1 H. br), 13.56-13.74(1 H, br) 
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Example 26 

4-Acetamido-N-(3-chloro.4-methyl-1H-indol-7-yl)benzenesulfonamiriR 



CH 8 CONH--^^S0 2 NH-/~VcH3 



HN 



N C1 



The title compound was prepared in a similar manner to that of Example 1 

"^SnmrSKo H 9 ^ Ua "^ TnTl™ 3t ab ° Ut 225 ' C < recr y stalli2 ^ from ethanol-n-hexane» 
H-NMR(DMSO-dc ) i(ppm): 2.03(3H, s), 2.56(3H, s), 6.54-6.60(2H, m), 7.33(1 H d J = 2 6Hz) 7 60r2H d 
J=9.0Hz), 7.64(2H. d, J = 9.0Hz). 9.63(1 H. br s), 10.24(1H, br s), 10.92(1H, br s) ' ' 

Example 27 

4-Amino-N -(3-chloro-4-methyl-1H-indol-7-yl)benzenesulfonamide 

H 2 N— <f \-S0 2 NH-^ rT \-CH 3 



.n,„L he f mp ° und < 3 75 9. 9.9 mmol) prepared in Example 26 was dissolved in 25 ml of a 2N aaueous 
solut.on of sod,um hydroxide. The obtained solution was stirred at 100' C for 2 hours and bmunht^n ™ 
temperature. The pH of the resulting solution was adjusted to 6 with aceti ado 1 to giv a P S tafe ThS 
^0^. r6C0Vered ^ fi ' trati0n by SiMCa 961 — chrom a to g ra p 9 hy e to a g P i r ve C ^"l 

^£i^HS^Vi r ^| d ?S!Sr 3t 3b0Ut 230 * C ^stallized from ethanol-n-hexane) 

! 41 (PPm): 2 56(3H ' S) ' 5 93 ( 2H - br s >- 6 46 (2H. d. J = 8.8Hz) 6 59(1 H d J = 7 8H^ 
6.64(1H, d, J = 7.8Hz), 7.31(2H, d. J = 8.8Hz), 7.36 ( 1H, d, J -2.9Hz), 9.34(1H, br s). 10.88(1 H br s) 



50 



55 
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Example 28 

4-Cyano-N-(3-cyano-1H-indol-7-yl)benzenesulfonamide 



NC 



/~VsO,NH-fl 
HN 




The title compound was prepared in a similar manner to that of Example 1. 
M n • 250 5 to 252 • C (recrystallized from ethyl acetate-n-hexane) 
i"51nMR(DM8S*) *(ppm): 6.67(1H, d, J=7.7Hz), 7.05(1H, t, J=7.9Hz), 7.44(1H. d. J=7.7Hz), 7.78- 
7.87(2H ^mr°97-^5(2H m), 8.16-8.23(1H. m). 10.28-1 0.43(1 H, br), 11. 92-1 2.09(1 H. m) 

Example 29 

4-Carbamovl-N-(3-chloro-1H-indol-7-yl)b enzenesulfonamide 



H 2 NC0 



SO2NH 




Aqueous hydrogen peroxide (30%, 2.4 ml) and a 6N aqueous solution (360 ul) of »*um hyd ox.de 
were added to a solution of 1.0 g (3.01 mmo.) of the compound prepared in Example 0 nn 4 .8 ml of ethanol 
each in three portions (reaction temperature: about 50 *C). The obtained m.xture was further stirred at 50 C 
for 30 minutes, acidified with dilute hydrochloric acid and extracted with ethyl aceta ja The organic Phase 
was recovered, washed with water, dried over magnesium sulfate, and concentrated. The residue was 
purified by silica gel column chromatography to give 600 mg of the title compound. 

Mp- began to discolor and decompose at about 248 'C and rap.dly decomposed at 252.5 to 

iH NMfS^S^TC r;™6 e 95(1H. dd, J-B.1. 7.5Hz), 7,7(1H, d, J=8,H 2 ). 
7M ^T^^7^]'^7^ij^ m). 7.91-7.98(2H, m). 8.12(1H, br s), 10,0(1H, s). 11.01- 



1 1.1 2(1 H, m) 
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Example 30 

N-(4-Brorno-1H-indol-7-yl)-4-nitrobenzenesulfonamide 



0 2 N-H^J>-$0 2 NH -/~\-Br 
HN 




76 L h t, t Jli^° mP0Und W3S P re P ared in a simil ^ manner to that of Example 1 . 

H-NMR(DMSO-ds) *(ppm): 6.35-6.41 (1 H, m), 6.56(1 H, d, J = 8.4Hz) 7 06(1 H dd J = 8 4 0 8H^ 7 41 
7.48(1H, m), 7.92-8.02(2H, m), 8.30-8.41<2H, m), 10.34(1H, s), 1 1.18-1 1.32(1 H m"" ^ 

Example 31 . 

20 

N-(3-Chloro-4-cvano-1H-indol-7-yl)-4-nitrobenzenesulfonamid ft 



0 2 N 



CN 



HN 



mo J| 6 COm ? 0und (200 m 9> 0 505 m ™» Prepared in Example 30 was dissolved in 0 8 ml of N- 
was stirred at 180 to 190- C for 3 hours, followed by the addition of 40 ml of ice-water ThP rp^mtinn 
mixture was filtered to recover insolub.es. The insolubles were washed with wate Tnd extracted She? 
ethane, and hot ch.oroform. The organic phase was concentrated and purified by siS oe! th^ve 
ch.rn a I 9 ; aPhy t0 -, 9iVe 65 m9 ° f N -( 4 - C y ano - 1H - ind ° | - 7 -yO-4-nitrobenzenesu.fonamide ^ 

"jr manner to that of Example 2 to give 42 mg of the title compound. P 
Bno ? ' d5,5(PPm): 6 - 98(1H> d. J = 8.0Hz). 7.51(1 H, d. J = 8.0Hz) 7790H d J-28H 7 > 7 QQ 

8.08(2H, m), 8.31-8.40(2H, m), 10.75-10.95(1 H, br), 11.62-11 73( H m) J -2.8Hz), 7.99- 



50 



55 
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Example 32 

4-Amino-N-(3-chloro-4-cyano- 1 H-indol-7-yl)benzenesulfon amide 




The title compound was prepared from the compound prepared in Example 31 in a simiiar manner to 
^^P.^began to decompose gradual.y at about 232'C and rapidly decomposed at 249.5 to 255'C 
(recrystallized from ethanol-n-hexane) , in /in h i-R4Hz> 7 46(2H d 

1 H-NMR(DMSO-d6 ) 5(ppm): 6.09(2H. s), 6.52(2H, d, J=8.8Hz), 7.10(1H. d J-8.4Hz). 7.45(<2H, a. 
J.aWz^WH. d. J-S5hz). 7.72-7.79(1H, m). 10.20(1H, s), 1 1 .40-1 1 59(1 H, m) 

Example 33 

6-Amino-N-(3-chloro-1H-indol-7-vlV3-pyridinesulfonamid e 




mwmwmm 

wCuSby silica gel column chromatography to give 982 mg of the t.tle compound. 



= 2.4Hz)! 9.70(1 H. s), 10.92-1 1 .03(1 H, m) 



55 
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Example 34 

N-(3-Chloro-1H-indol-7-yl)-4-(met hyl SU |fin y imethvl)ben2ene S ulfonamide 

0 

CH 3 



3 SCH 2 -^^S0 2 NH-/~\ 



the t^eVoZund' ^ 15 in * S ^ -nner to that of Examp.e 24 to give 

Example 35 

2S N -'3-Chlo,o-lH-indol-7-,l)-4.(2-suH amovlethvlb..n 7a n.suHcnamide 




*^Z^*J?£%& 1 ^*™ ™°» - < te P-P— in Prepare 

tna reac.ip„ mixtpre was Paated 957 mo p^N-MH „d„, TXT? Tf PnSPara,iVe ^ 2 ="« 

rrnd™~"~^ 

"S'nmr?™™ d^ <dS< ;- ) < recr ^' alb ^ *<™ o«,ano|.„-haxane) 

^.^.U^J^l^ ITsiu^^- 742(2H ' * -»-•*•* * 
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Example 36 

N-(3-Chl 0 ro-1H-indol-7-vl)-4-[2-(met hvlsulfonyl)ethyl]benz e nesulfonamide 



CHsSO.CH.CH.-^^SO.NH-^J 



HN 



15 -*^«s?r~^ — *- 

J = 8.2Hz), 9.99(1 H, br s), 11. 03(1 H, brs) 
Example 37 

25 6-Amino-N-(3-cvano-1H-indol- 7-vn-3-pyridinesulfonamide 




The title compound was prepared by aminating the compound prepared in Example 18 in a similar 

manner to that of Example 33. 

M.p.: 300 -Cor above (recrystallized from ethanol-n-hexane) 

9.72-9.90(1 H, br), 11. 78-11. 92(1 H. m) 



55 
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Example 38 

4-Acet a mid e -3-chlor 0 -N-(3.ch[o ro-lH-indol-7-vnbenzene S ulfonamide 
CHsCONH 




W^ZSZTt T S P v 6Pared in 3 Simi ' ar m3nner to that of Exam P le « 1 and 2. 
Example 39 

N-(3-Cyano- 1H-indol-7-yl)-8-quinolinesulfonamirifi 




NffmSSinH? T S P ? ParSd in 3 SimHar manner to that of Exam P'e 1- 
Example 40 

5-Ch loro-N-(3-cyano-1H-indol-7-yl)-2-thiophenesulfonamide 



-S0 2 NH-/~~\ 
HN 



JiSZr! W3S Prepar6d in 3 Similar manner 10 that of Example 1. 
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s) 

Example 41 

N-(3-Chloro-1H-indol-7-Yl)-4-(m e thoxvcarbonylamino)benze nesulfonamide 



CH3OCONH 




. £3£ iS SSSd CfesLe »as P p u r ifi ed by *a ge, co,umo chronograph, ,o give 2 0 mg o, 
(1H, S). 1 0.97(1 H, br s) 

25 

Example 42 

4-Acetvl-N-(3-cyano-1H-indol-7-yhben2enesulfonamide 




The title compound was prepared in a similar manner to that of Example 1. 

iH-NMR(DMSO-d 6 )a( PP m): 2.60(3H, s), 6.74(1H, d, J = 7.7Hz) 7XB(1H dd J-7.9. ^Hi). 7-«(1H. 
j=7 9Hz) 7 81-7.88(2H, m), 8.03-8.10(2H, m), 8.21(1 H. s), 10.1 8-1 0.50(1 H, br), 11. 92-1 2.07(1 H, m) 



45 Example 43 

N-(3-Chloro-1H-indol-7-yl)-4-(N-methoxvsulfamoyl)benzenesultonamide 
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m t,!I5/Sl^ Und W3S Prepar6d 3 Similar manner t0 that of Examples 1 and 2 
Example 44 

N-(3-Cyano- 1H-inclol-7-vl)-g.styrenesulfonamid e 



^^CH=CH-SO a NHH^~\ 



mliS^ WaS Prepar8d 3 Similar manner to that of Example 1 . 
S^O^^ m) ' ?32(2H - * 735 - 7 ^. m, ,S0-7,8( 2 H, m>. 8,3 (1 H, 

Example 45 

3-Chloro-N-(3-cyano-1H-indol-7-yl)-2-methvlbenzenesulfonamid e 




^NMRmMTnTv T PrePar6d in 3 Simi ' ar manner t0 that of Exam P'e 1- 
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Example 46 

N-(3-Chloro-1H-indol-7-yl)-6-isopropylamino-3-pyridines ulfonamide 



70 




The compound (400 mg. 1.17 mmol) prepared in Example 14 and isopropylam.ne (0.80 ml, 9.39 mrnol) 
were added to 5 ml of dioxane. The obtained mixture was kept at 100-C by heating ,n a sealed tube for 7* 
hours and concentrated. The residue was dissolved in ethyl acetate. The obtained solut.on was washed wth 
a d lute aqueous solution of citric acid, a saturated aqueous so.ution of sodium hydrogencarbonate and 
20 water successively, dried over magnesium sulfate, and concentrated. The residue was punf.ed by s.hca gel 
thin-laupr chromatoaraphy to give 235 mg of the title compound. 

M p began ?o discolor at about 210 -C and decomposed at 213 to 215-C (recrysta.lized from ethyl 

^0m0~U 1-09(6H, d. J = 6.6Hz), 3.90-4.08(1H ^^^'^^J^ 
25 (2H m), 7.24(1H, d. J=7.9Hz), 7.33(1H. d. J = 7.7Hz). 7.48(1H,d, J = 2.4Hz), 7.54(1H, dd, 9.0, 2.6Hz), 
8.22(1 H, d, J = 2.6Hz), 9.65-9.84(1 H, br). 10.88-1 1 .04(1 H, m) 

Example 47 

30 N-(3-Chloro-1H-indol-7-yl)-6-[[2-(dimethylamino) ethvnamino]-3-pyridinesuUonamide 



(CH 8 ) 2 NCH 2 CH 2 NH- 



-SO2NH 




40 



The title compound was prepared from the compound prepared in Example 14 and N.N- 
dimethylethylenediamine in a similar manner to that of Example 46 j = 9 0Hz) 

i H -NMR(DMSO-d 6 ) 8(ppm): 2.14(6H, s), 2.35(2H, t, J=6.6Hz), 3.24-3.44(2H, m) 6-480 H. d._ J l-0 OHz). 
6 92(lJ d J = 7.7Hz 69 P 9(1H, dd, J = 7.9, 7.7Hz). 7.22(1H, d, J-7*J£ 7.27-7.39(1 H, m). 7.47(1H, d, 
j = 2.4Hz), 7.54(1 H, dd. J =9.0, 2.6Hz). 8.21 (1H. d. J = 2.6Hz), 10.91-1 1 .03(1 H. m) 
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Example 48 

N-(3-Cyano-1H-indol-7-yl)-2-furansulfonamicte 




The title compound was prepared in a similar manner to that of Example 1 



'H-NMR(DMSO-ds) 5(ppm) : 6.62(1 H, ddd, J =3.7, 1.8, 0.37Hz), 6.78(1 H d J = 7 5Hz) 7 04HH d 

i'i^SbrV J=79H2) ' 749(m d - J=81Hz) ' 7 "" 800(1H - m) ' 823i ^ : d ^'52: 



N-(3-Chloro-1H-indol-7-yl)-4-r (dimethylaminos U lfonyl)aminolbenzenesulfonamide 



(CH 3 ) 2 NS0 2 NH-/v 



-S0 2 NH 




^T*2£^^£^ C ° mP0Und " 3 ^ di -^,u,amoy, 

(2H ^'T^u^'tl ^ PPm): 2 66(6H ' S) ' 6 81 (1H ' dd ' J = 7 - 7 ' 0 92Hz ). 6.95(1 H, dd, J = 7 9 7 7Hz) 7 20- 
(2H, d, J-8.8HZ), 7.23(1H. d, J = 8.1 Hz), 7.47(1H, d, J=2.7Hz), 7.64(2H, d, J = 8.8Hz), 10.98(1H. br s) 

Example 50 

N-(3-Methyl-1H-indol-7-vl)- 4-(methylsulfonyl)benzenesulfonamide 

CH3S0 2 -^^S0 2 NH-^A 



V CH 3 



Sodium borohydride (580 mg, 15.3 mmol) and 10% palladium-carbon (150 mq) were added to 2«5 m , nf 
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catalyst and the filtrate was extracted with ethyl acetate. The organic phase was washed with a saturated 
aqueous so.ution of common sa.t. dried over magnesium sulfate and disc ed ,n a Remove the 

solvent The residue was dissolved in 5 ml of pyridine and reacted w.th 170 mg (0.67 mmol) of 4 
Ithy su^yObenzenesulfonyl chloride in a similar manner to that of Example 1 1 The obtamed reaction 
a mixture was treated in a similar manner to that of Example 1 to give 149 mg of t he t, t e compear d 

1H -NMR(DMSO-d 6 ) 5(ppm): 2.18(3H, s), 3.24<3H, s), 6.69(1H, d, J = 77Hz) 6.81 H, t. J -7.7Hz) 7.06 
(1H, br s). 7.25(1H, d, J = 7.8Hz), 7.95(2H. d, J = 8.8Hz), 8.04(2H, d, J=8.2Hz), 10.14(1H, br s), 10.40(1H, br 
s) 

w Example 51 

3-Cvano-N-(3-cyano-lH-indol-7-yl)benzenesulfonamide 




S0 2 NH 




The title compound was prepared in a similar manner to that of Example 1 1 . 

iH-NMR(DMSO-ds) 6(ppm): 6.71 (1H, d. J = 7.2Hz), 7.09(1 H, dd, J = 8.0. 7.6Hz). 7.49(1 H, d J -8.OH2 >. 
7.74(1H dd J = 8.0. 7.6Hz) 7.94(1 H, d, J = 8.0Hz), 8.1 1 -8.14 ( 2H. m). 8.23(1H. d, J = 2.8Hz). 10.30(1H. br s). 
1 2.05(1 H, br s) 

Example 52 

N-(3-Chloro-1H-indol-7-ylV4-(N-methylmethanesulfonamido)benz enesulfonamide 



CH, 

ch 3 so 2 n-h/~^V-so 2 nh-^ ^ 




The title compound was prepared in a similar manner to that of Examples 1 and 2. 
M.p.: 1 99 to 201 • C (dec.) (recrystallized from ethanol-n-hexane) 

1 H-NMR(DMSO-d6 ) 5(ppm): 2.98(3H, s), 3.24(3H, s), 6.83(1 H, dd, J =7.7, 0.37Hz), 6.96(1 H. dc I J - 7.9. 
7.7HZW260 H dd, J = 7 9 0.55Hz), 7.48(1H, d, J = 2.7Hz), 7.50-7.54(2H, m), 7.72-7.76(2H, m). 10.04(1H, br 
s). 1 1 .02(1 H, br s) 
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Example 53 

N-(3-Chloro- 1 H-indol-7-y l)-4-r(m ethane S ulfonamido)m e thyllbenz e nesulf 0na mide 




The title compound was prepared in a similar manner to that of Examples 1 and 2 

eZ:^ut:Z 31 3bOUt 18 °' C d6COmPOSed 31 189 t0 191 ' C *~V«— d from 
l- 7 1 Q"^u ( ? MS °" d5) a(PPm) ' 281(3K S) ' 419(2H ' d ' J = 6.0H2). 6.79 (1 H. d. J = 77Hz) 694(1H dd 

^:^:z^; 7 ^^ d * 7 47 - 7 49(,H - — ■' 

Example 54 

N-(3-Chloro-1H-indol-7-yl)-4-(i-py r r 0 |idinvlsulfonyl)benzenesulfonamide 



HN 

"CI 
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Example 55 

N-(3-Cyano-1H-indol-7-ylH-methyl-4-imidazolesultonamide 



CH 



The title compound was prepared in a similar manner to that of Example 1 

iH-NMR(DMSO-d 6 ) 5(p P m): 3.61(3H, s). 7.00(1H. dd. J = 7. 052Hz) 7-07(1 H «Jd - 7.9, 7.7Hz). 7.35 
(1H. d. J = 7.9Hz). 7.75-7.76(2H. m), 8.19(1H, d, J = 3.1Hz). 10.03(1 H, br s), 11. 92(1 H. br s) 

Example 56 

N-(3-Chloro-1H-indol-7-vl)-6-[(2-hvdroxyethyl)am ino1-3- P vridinesulfonamide 



H0CH 2 CH 2 NH 




The title compound was prepared from the compound prepared in Example 14 and 2-aminoethanol in a 
similar manner to that of Example 46. R . fl , 1H H i=93Hz> 

iH-NMR(DMSO-d 6 ) 6<ppm): 3.24-3.40(2H. m). 3.42-3.52(2H m , 4.66-4.77 1 H. m . 6.48 H. d. J 8.3H . 
6 92(1 H d, J = 7.7Hz), 7.00(1 H, t, J = 7.7Hz). 7.24(1 H. d, J = 7.7Hz), 7.40-7.62(2H, m). 7.48(1 H, d, J -2.2Hz), 
8.22(1 H, d, J = 2.6Hz), 9.63-9.90(1 H. br), 10.90-1 1 .07(1 H, m) 



Example 57 

N-(3-Chloro-1H-indol-7-yl)-6-mercapto-3- Pvridinesulfonamide 




The compound (340 mg, 0.99 mmo.) prepared in Example 14 and thiourea (151 ^-J^^T 
added to 5 ml of ethanol. The obtained mixture was heated under reflux for 2 hours and concentrated. 
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mmmmm 

Example 58 

7-(4-Chlorobenzenesulfon amido)-1 H-indole-2-carboxylic acid 



COOH 



,u mI' l^?o P « Und W3S PrePared in 3 Simiiar manner to that ° f Sample 1. 
JH-NMR(DMSO-ds) 6(ppm): 6.65(1H, d. J=7.6Hz). 6.87(1H, dd. J = 80 76H 
J = 8.0Hz), 7.56-7.65<2H. m), 7.68-7.77(2H, m), 9.62-10.00(1 H. br), 1 1 40-11 74(1 H 



•6Hz), 7.00(1 H, s), 7.26(1 H, d 
74(1 H, br) 



Example 59 

N-(3-Chloro-1H-indol-7-vl)-6-c V cloprop v lamino-3-pyridinesulfonamid ft 

[>-NH-Hf~Y-S0 2 NH 

HN 



The title compound was prepared in a similar manner to that of Example 46 

P : eTacetrntxir 1 ^ " *°~ 6 * 2335 t0 ' 235 ' C ~ ed '™ 
(2H, m, 8.25(1H, d, jW 6 4>/ 9 ^^ ™** * ^ ^ 
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Example 60 



N-(3-Cyano-1H-indol-7-yl)-5-methyl-3-pyridinesulfonamide 



CH 3 




CN 



The title compound was prepared in a similar manner to that of Example 1. 
M.p.: began to gradually decompose at about 288' C (recrystallized from ethanol-n-hexane) 
1 H-NMR(DMSO-dG ) 5(ppm): 2.33(3H, s), 6.75(1 H, d, J = 7.7Hz), 7.09(1 H, dd, J = 7.9, 7.7Hz), 7.48(1 H, d, 
J = 7.9Hz), 7.87-7.91 (1H, m), 8.22(1 H, d, J = 3.1 Hz), 8.58-8.67(2H, m). 10.28(1 H. br s), 1 1 .95-12.08(1 H, m) 

Example 61 

N-(3-Chloro-1H-indol-7-yl)-4-(N-methylsulfamoyl)benzenesulfonamide 



The title compound was prepared in a similar manner to that of Examples 1 and 2. 

1 H-NMR(DMSO-d 6 ) S(ppm): 2.39(3H, d, J = 5.2Hz), 6.71 (1H, dd, J = 7.8, 2.0Hz), 6.96(1 H, dd, J = 8.0, 
7.6Hz). 7.30(1 H, d, J = 8.0Hz), 7.48(1 H, d, J = 2.8Hz), 7.68(1 H, q, J = 4.9Hz), 7.87-7.93(4H, m), 1 0.20(1 H, br 
s), 11. 08(1 H, br s) 

Example 62 

N-(3-Chloro-1H-indol-7-yl)-4-[2-(methanesulfonamido)ethyl]benzenesulfonamide 




CI 




CI 
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J! m ' L C r^T° W3S Pr6pared 3 Similar manner t0 tnat of Examples 1 and 2 
H-NMR(DMSO-ds) a(ppm): 2.73-2.81(5H, m), 3.13-3.19(2H, m). 6.82(1H. d J = 77Hz) 695MH riri 

i^L 7 ]"? 1 7 ° 9(1H ' J = 59HZ) ' 724(1H - d " J = 8 - 1H2 >' 7 - 39 < 2 H. d. J-B^NCdS 
7.68(2H. d, J = 8.4Hz), 9.97(1 H, br s). 1 1 .02(1 H, br s) }> 

Example 63 

N-(3-Chloro-1H-indol-7-yl)-4-(sulfamoylmethyl)benzenesulfonamiri R 



H 2 NS0 2 CH 2 




E«m„LT manner t0 th3t ° f EXamP ' e 1 - 389 m9 0 44 mmo,) of the compound prepared in Preparative 
f^Trr W3S J eaCted With 159 m 9 < 12 mmol > ° f ^ compound prepared in Preparativ Example 2 and 

2S compound *" Ch '° rinated 3 ^ ^ t0 that ° f ExamP ' e 2 '* ^ 1 60 ™° 

M.p.: 237 to 238.5 (dec.) (recrystallized from ethanol-n-hexane) 

30 

Example 64 

N-(3-Chloro-1H-indol-7- y|).4-thiocarbamoylbenzenesulfonamide 

H 2 NCS -/\-S0M 



m J!Z C fT P ° U H nd L (4 °° m9 ' 121 mm0l) prepared in Exam P ,e 10 was dissolved in 10 ml of dimethvlfor 
M p.: 223 to 225 • C (dec.) (recrystallized from ethanol-n-hexane) 
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Example 65 

■S-Bromo-N-(3-cyano-lH-indol-7-yl)- 2-DvridinesuHonamid8 




CN 



The title compound was prepared in a similar manner to that of Example 1 
10.67(1 H, br), 11. 93-1 2.08(1 H, m) 



Example 66 

N-(3-Cvano-1H-indol-7-yl)-2- n a nhthalenesulfonamide 



/"vr S0,NH_ O 

HN 



The title compound was prepared in a similar manner ^ Exampte 1. dd 
Example 67 

M-n-Acetvl-1H-indol-7-yh-3-chlorobenz enes U lfonamide 




S0 2 NH 




COCH, 



The title comi 



,pound was prepared in a similar manner to that of Example 1. 
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^^^^ 

Example 68 

4-Amino.N-(5-b,om 0 .3-c, a no.1H-indo |.7-, l ) ten ,. n „.„i, on; , mirt . 



Example 69 

30 

^^^^^ 




The «le compound was prepared in a similar manner to that of Examples 1 and 2 

'H NMwlr, x » (recrystalNzed from ethanol-n-hexane) 

H-NMR(DMSO-d 6 ) 5(ppm): 0.90(3H. t, J = 7 2Hz) 2 76f?H Hn w col, 
J=7.4Hz). 6.95(1 H. dd, J = 8.0, 7.6Hz 729(1H J 80^ 7,7 I , 8 " 2 ' Jq = 7.2Hz), 6.70(1H, d. 
7.90(4H. S ), 10.18(1H. br s), 11.06(1H, br s) ( ' 1 J = 28Hz >' 778 ( 1 H- t J = 5.6Hz), 
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Example 70 



N-(3-Chloro-1 H-indol-7-yl)-4-(ethanesulfonamido)benzenesulfonamide 



CH 3 CH 2 S0 2 NH 




CI 



The title compound was prepared in a similar manner to that of Example 4. 
M.p.: 214 to 215 'C (dec.) (recrystallized from ethanol-n-hexane) 

1 H-NMR(DMSO-d 6 ) S(ppm): 1.14(3H, t, J = 7.3Hz). 3.16(2H, q, J = 7.3Hz), 6.82(1 H, d, J = 7.5Hz), 6.96(1 H, 
dd, J = 7.9, 7.7Hz). 7.23(2H, d, J=8.8Hz), 7.24(1 H, d, J = 7.5Hz), 7.47(1 H, d, J = 2.6Hz), 7.66(2H, d, 
J = 8.8Hz), 9.90(1 H, br s), 10.37(1 H, br s), 1 0.96(1 H, br s) 

Example 71 

N-(3-Chloro-1H-indol-7-yl)-6-[(2-cyanoethyl)amino]-3-pyridinesulfonamide 



The title compound was prepared in a similar manner to that of Example 46. 

1 H-NMR(DMSO-d 6 ) «(ppm): 2.72(2H, t, J = 6.4Hz), 3.46-3.55(2H, m), 6.53(1H, d, J=9.0Hz). 6.90(1H, d, 
J = 7.7Hz), 6.99(1 H, dd, J = 7.9, 7.7Hz), 7.25 (1H, d, J=7.9Hz), 7.48(1 H, d, J=2.6Hz), 7.61(1 H, dd, J = 9.0, 
2.4Hz), 7.78-7.87(1 H, m), 8.25(1 H, d, J = 2.4Hz). 9.70-9.95(1 H, br), 10.92-1 1 .04(1 H, m) 

Example 72 

N-(3-Chloro-1H-indol-7-yl)-4-(N-methylcarbamoyl)benzenesulfonamide 



The compound (533 mg, 1.68 mmol) prepared in Example 9 was dissolved in a mixture comprising 5 
ml of dimethylformamide and 2.5 ml of dimethyl sulfoxide, followed by the addition of 171 mg (2.53 mmol) 
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53 * C (d6C) ( recr y stalliz ed from ethanol-n-hexane) 

Example 73 

N-(3-Chloro-1H-indol-7-vl)-4-(methyl SU |fonvlmethvnbenzenesulfonamide 



CH 3 S0 2 CH 2 



SOaNH 




^ 9 ' aaUa " y deC ° mMse »•« Cecrysta,,^ 

Example 74 

N-(3-Chl 0 ro.1H-indol-7-yl)^(N-N-di methylsulfamovnbenzenesulfonamide 



(CH 3 ) 2 NS0 2 



-S0 2 NH 




E ZZT T S P ? Par8d in 3 Simi ' ar manner to that of Exam P'es 1 and 2. 

(in, rsssrs ) 7^P5^ a s%^s!£l K d d * ° 6H2 >- 6 - 97 < ih - d * ^ ™* 7 . 31 . 

11.04dH.br s) } ' 7 ' 86(2H ' d ' J=84Hz >- 7 -9K2H. d. J = 8.4Hz), ,0.19(1H, br s). 
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Example 75 



N-(3-Chloro- 1 H-indol-7-yl)-4-( 1 -pyrrolidinylcarbonyl)benzenesulfonamide 



5 



O n - coh O 




10 



CI 



75 



The title compound was prepared in a similar manner to that of Example 1 . 

^-NMRfDMSO-dc) i(ppm): 1.79(21-1, dt, Jd = 12.8Hz. Jt = 6.4Hz), 1.85(2H, dt, Jd = 13.6Hz, Jt = 6.8Hz), 
3.22(2H, t, J = 6.4Hz). 3 44(2H, t, J = 6 8Hz), 6.78(1 H, d, J = 7.2Hz), 6.96(1 H, dd, J = 8.0, 7.2Hz), 7.28(1 H, d. 
20 J = 8.0Hz), 7.47(1 H, d, J = 2.4Hz), 7.60(2H, d, J = 8.0Hz), 7.74(2H, d. J=8.4Hz), 10.06 (1H. br s), 11.01(1H, br 
s) 

Example 76 

25 3-Chloro-N-(3-chloro-1H-indol-7-yl)-N-methyl benzenesulfonamide 



The compound (120 mg, 0.352 mmol) prepared in Example 7 was dissolved in 10 ml of dimethylfor- 
40 mamide, followed by the addition of 19.2 mg (0.479 mmol) of sodium hydride (60%). The obtained mixture 
was stirred at room temperature for 30 minutes, followed by the addition of 30 ul (0.482 mmol) of methyl 
iodide. After 2 hours, water was added to the resulting mixture and the obtained mixture was extracted with 
ethyl acetate. The organic phase was washed with water, dried over magnesium sulfate and concentrated. 
The residue was purified by silica gel thin-layer chromatography to give 87 mg of the title compound. 
45 'H-NMRpMSO-ds) «(Ppm): 3.26(3H, s), 6.51 (1H, dd, J = 7.6, 0.64Hz), 7.00(1 H, dd, J = 7.9, 7.7Hz), 7.47- 

(1H, d. J = 8.1 Hz), 7.53(1 H, d, J = 2.7Hz), 7.54-7.59(2H, m), 7.65(1 H, t, J=7.9Hz), 7.84(1 H, ddd. J = 8.1, 2.1, 
1.1Hz). 11. 62(1 H, br s) 



CH 3 
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Example 77 

N-(3,4-Di C hloro-1H-indol-7- vl)-4-(sulfamovlmethyl)benzenesulfonamide 



H 2 I 



2 NS0 2 CH 2 -/ \-S0 2 NH-/"^ 




The title compound was prepared in a similar manner to that of Example 1 

^S"kl M R^n to H 9 ^ Ua, V eC ° mPOSe 3t 3bOUt 297 ' C from ethanol-n-hexane) 

'H-NMR DMSO-de) 5(ppm): 4.34(2H, s), 6.72(1 H. d, J = 8.1Hz), 6.93(2H, s), 6.94(1 H, d J = 8 Hz) 7 51- 
d " J = 8 1H2 >' 7 57 < 1H ' dd ' J = 2 7 - OSS Hz), 7.75(2H, d. J = 8.2Hz), 10.10(1H, br s), 1 44(1H br s) 



Example 78 

N-(3-Cyano-1H-indol-7-vl)-4-r 2-(methylsulfonvl)ethyl]benzenesulfonamide 



CH 3 S0 2 CH 2 CH 2 - 



-S0 2 NH 




JUV^l compound was Prepared in a similar manner to that of Example 1 

'H-NMRfDMSO-ds) 5(ppm): 2.94(3H, s), 3.03-3.08(2H. m), 3.42-3 47(2H m> 6 77f1H rirt 1-77 
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Example 79 



N-(3-Chloro-1H-indol-7-yl)-4-(N-methylacetamido)benzenesulfonamide 



5 



CHs 



10 



CHaCON 




HN 




CI 



75 



The title compound was prepared in a similar manner to that of Examples 1 and 2. 

^-NMRfDMSO-ds) «(ppm): 1.84(3H, br s), 3.16(31-1, s), 6.81(1H, d, J = 7.7Hz), 6.96(1H, dd, J = 8.0, 
20 7.6Hz), 7.27(1 H, d, J=7.9Hz). 7.45-7.49(2H, m), 7.47(1 H, d, J = 2.7Hz), 7.70-7.75(2H, m), 1 0.02(1 H, br s), 
11.01(1H, br s) 

Example 80 

25 N-(3-Chloro-1H-indol-7-yl)-6-hydroxy-3-pyridinesuHonamide 



An aqueous solution (1 ml) of 32 mg (0.46 mmol) of sodium nitrite was dropped into a solution prepared 
by dissolving 100 mg (0.31 mmol) of the compound prepared in Example 33 in 2 ml of glacial acetic acid 
40 under cooling with ice. The obtained mixture was stirred for one hour. The pH of the mixture was adjusted 
to about 8 with an aqueous solution of sodium hydrogencarbonate. The resulting mixture was stirred for 10 
minutes and extracted with ethyl acetate. The organic phase was washed with water, dried over magnesium 
sulfate and concentrated. The residue was purified by silica gel thin-layer chromatography to give 54 mg of 
the title compound. 

45 M.p.: 244 to 245 * C (dec.) (recrystallized from ethyl acetate-n-hexane) 



1 H-NMR(DMSO-dG) «(ppm): 6.39(1H, d, J = 9.5Hz), 6.88(1H, d, J = 7.7Hz), 7.04(1H, dd, J = 7.9, 7.7Hz), 
7.32(1 H, d. J = 7.9Hz), 7.50(1 H, d, J=2.7Hz), 7.58(1 H, dd, J = 9.5, 3.1Hz), 7.64(1 H, d, J = 3.1 Hz), 9.76-9.94- 
(1H, br), 11. 01-11. 13(1 H, m), 1 1 .98-12.15(1 H. br) 
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Example 81 

N-(3-Chloro-1H-ind ol-7- yl)-4- [ 2- ( N-methylmethane S ulfonamido)ethvnbenzene S ulfonamide 
CH 3 



CH 3 S0 2 NCH 2 CH 2 — ^""^ — SQjNH ""^y* 



mV^, C r?^ U ° d W3S PrSPared 3 SimMar manner to that of Samples 1 and 2. 
OH M J -7 4 22SV?ST, ): U 2 • 69(3H " S)> 2 76(3H ' S>1 286(2H - l ' J = 7 " 5 Hz >' 3 - 26 < 2H ' t. J = 7.5Hz), 6.78- 
,n h ,' o c i ' 5 6 940 H ' *■ J = 77Hz >- 7 -24(1H. dd, J = 7.7, 0.37Hz), 7.39(2H d J = 8 2Hz) 7 48(1 H 
20 d. J = 2.6Hz), 7.66(2H, d. J = 82Hz), 9.94(1 H, br s), 1 1 .02(1 H br s) ° " 



Example 82 

N-(3-Chloro-1H-indol-7-yl)-4-( trifluoromethanesulfonamido)benzenesulfonamide 



CF,S0,NH--^^-S0,NH ~f~\ 




Trifluoromethanesulfonic anhydride (128 ul, 0.76 mmol) was added to a pyridine solution (s mil nf tho 

izzTi 2 zVeZ:r } prepared in f Examp,e 3 at °' c - The ^t^z:t:^ s ° 

ove mght and concentrated m a vacuum, followed by the addition of a phosphate buffer of pH7 The 
40 resulting m.xture was extracted with ethyl acetate. The organic phase was washed with a saturate J Taaueous 

so ut,on of common salt, dried over magnesium sulfate and distilled in a vacuum to remove h solvent ^he 
nZZIc d > : T« C °*r Chromat °9-P h y * 9ive 20 mg of the title compou d 

7 oo/^ T R ( DMS< >d 6 ) 5<ppm): 6.79(1 H, d. J = 7.7Hz), 6.94(1H, dd, J = 7.9 7 7Hz) 7 16(2H d J-8fiH^ 
^ 7.23(1H, d. J = 7.9Hz), 7.46(1H, d. J = 2.7Hz), 7.58(2H, d, J -8.1Hz). 9.84(1 H br 8^10.98(1^ s, 
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Example 83 



N-(3-Chloro-lH-indol-7-yl)-4-[(N-methylmethanesulfonamido)methyl]ben2enesulfonamide 



CH 3 



CH 3 S0 2 NCH 2 




HN 




Ci 



The title compound was prepared in a similar manner to that of Examples 1 and 2. 
M.p.: 200.5 to 202 "C (recrystallized from ethanol) 

'H-NMR(DMSO-ds) Mppm): 2.63(3H, S), 2.94(3H, s). 4.27(2H, s). 6.80(1 H, d. J = 7.3Hz), 6.95(1 H, dd. 
J = 8.1, 7.5Hz), 7.25(1 H, d. J = 7.9Hz), 7.45(2H, d, J = 8.2Hz), 7.47(1 H, d, J = 2.7Hz), 7.74(2H, d, J = 8.2Hz). 
10.00(1 H, s). 11. 00(1 H, br s) 

Example 84 

3-Chloro-N-(3-chloro-1H-pyrrolo[2,3-c]pyridin-7-yl)benzenesulfonamide 



7-Bromo-1H-pyrrolo[2,3-c]pyridine (600 mg, 3.05 mmol) prepared from 2-bromo-3-nitropyridine in a 
similar manner to that of Preparative Example 1, powdery copper (194 mg) and cuprous chloride (603 mg) 
were added to 84 ml of a concentrated aqueous solution of ammonia. The obtained mixture was kept at 
120 "C by heating in a sealed tube for 15 hours and treated to give 170 mg of 7-amino-1 H-pyrrolo[2,3-c]- 
pyridine. This product was reacted and treated in a similar manner to that of Examples 1 and 2 to give 57 
mg of the title compound. 

'H-NMFHDMSO-ds) 6(ppm): 6.93(1 H, d, J=6.6Hz). 7.45(1 H, dd, J = 6.6, 5.8Hz), 7.53(1 H, dd. J =8.0. 
7.6Hz), 7.61(1 H. d, J = 7.6Hz). 7.73(1 H, d, J = 2.8Hz), 7.85(1 H, d, J = 8.0Hz). 7.96(1 H, d, J = 1.2Hz), 11.90- 
12.10(1 H, m), 12.72(1 H, br s) 




Claims 



1. A sulfonamide derivative or a sulfonic ester derivative represented by the general formula (I) or a 
pharmacologically acceptable salt thereof: 
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(wherein 

A represents a monocyclic or bicyclic aromatic ring which may be substituted, 

B represents a six-membered unsaturated hydrocarbon ring or a six-membered unsaturated 
heterocycle containing one nitrogen atom as the heteroatom, each of which may be substituted, 

C represents a five-membered heterocycle containing one or two nitrogen atoms which may be 
substituted, " 

W represents a single bond or a group represented by formula -CH = CH-, 

X represents a group represented by formula -N(R 1 )- or oxygen, 

Y represents carbon or nitrogen, 

Z represents a group represented by formula -N(R 2 )- or nitrogen, and 

R 1 and R 2 may be the same or different from each other and each represent hydrogen or lower 
alkyl; with the proviso that (1) the case wherein A is 4-methylbenzene, W is a single bond X is a group 
represented by formula -NH-, B is methoxybenzene and C is unsubstituted imidazole and (2) the case 
wherein A is 4-(acetamido)benzene or 4-aminobenzene. W is a single bond. X is a group represented 
by formula -NH-, B is unsubstituted benzene and C is unsubstituted pyrazole are excepted. 

2. A compound or pharmacologically acceptable salt thereof as set forth in claim 1 . wherein W is a single 
bond. 

3. A compound or pharmacologically acceptable salt thereof as set forth in claim 1, wherein W is a single 
bond, X and Z are each a group represented by formula -NH-, and Y is carbon. 

4. A compound or pharmacologically acceptable salt thereof as set forth in any of claims 1 to 3, wherein B 
is benzene or pyridine which may be substituted. 

5. A compound or pharmacologically acceptable salt thereof as set forth in any of claims 1 to 4 wherein 
C is pyrrole which may be substituted. 

6. A compound or pharmacologically acceptable salt thereof as set forth in claim 1, wherein A is benzene 
or pyridine which may be substituted, B is benzene which may be substituted, C is pyrrole which may 
be substituted, W is a single bond, and X and Z are each a group represented by formula -NH-. 

7. A compound or pharmacologically acceptable salt thereof as set forth in claim 1, which is selected from 
among 

1 ) 4-amino-N-(3-chloro-1 H-indol-7-yl)benzenesulfonamide, 

2) N-(3-chloro-1H-indol-7-yl)-4-(methanesulfonamido)benzenesulfonamide, 

3) N-(3-chloro-1H-indol-7-yl)-4-cyanobenzenesulfonamide, 

4) 6-chloro-N-(3-chloro-1 H-indol-7-yl)-3-pyridinesulfonamide, 

5) 3-chloro-N-(3-cyano-1 H-indol-7-yl)benzenesulfonamide, 

6) N-(3-chloro-1 H-indol-7-yl)-4-sulfamoylbenzenesulfonamide, 

7) N-(3,4-dichloro-1H-indol-7-yl)-4-sulfamoylbenzenesulfonamide, 

8) N-(3-chloro-1H-indol-7-yl)-4-(methylsulfonyl)benzenesulfonamide, 

9) 4-cyano-N-(3-cyano-1 H-indol-7-yl)benzenesulfonamide, 

10) 4-carbamoyl-N-(3-chloro-1 H-indol-7-yl)benzenesulfonamide, 

11) 6-amino-N-(3-chloro-1H-indol-7-yl)-3-pyridinesulfonamide, 

1 2) N-(3-chloro-1 H-indol-7-yl)-4-(2-sulfamoylethyl)benzenesulfonamide, 

1 3) N-(3-chloro-1 H-indol-7-yl)-4-[2-(methylsulfonyl)ethyl]benzenesulfonamide. 

1 4) 6-amino-N-(3-cyano-1 H-indol-7-yl)-3-pyridinesulfonamide, 

15) N-(3-chloro-1H-indol-7-yl)-6-isopropylamino-3-pyridinesulfonamide, 
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16) N-(3-chloro-1H-indol-7-yl)-6-[[2-(dimethylamino)ethyl]amino]-3-pyridinesulfonamide, 

1 7) 3-cyano-N-(3-cyano- 1 H-indol-7-y l)benzenesulfonamide, 

18) N-(3-chloro-1H-indol-7-yl)-4-(N-methylmethanesulfonamido)benzenesulfonamide, 

1 9) N-(3-chloro-1 H-indol-7-yl)-4-[(methanesulfonamido)methyl]benzenesgIfonamide, 

20) N-(3-chloro-1H-indol-7-yl)-6-cyclopropylamino-3-pyridinesulfonamide, 

21) N-(3-cyano-1H-indol-7-yl)-5-methyl-3-pyridinesulfonamide, 

22) N-(3-chloro-1H-indol-7-yl)-4-(N-methylsulfamoyl)benzenesulfonamide, 

23) N-(3-chloro-1H-indol-7-yl)-4-[2-(methanesulfonamido)ethyl]benzenesulfonamide, 

24) N-(3-chloro-1H-indol-7-yl)-4-(sulfamoylmethyl)benzenesulfonamide, 

25) N-(3-chloro-1H-indol-7-yl)-4-thiocarbamoylbenzenesulfonamide. 

26) 5-bromo-N-(3-cyano-1 H-indol-7-yl)-2-pyridinesulfonamide, 

27) N-(3-chloro-1H-indol-7-yl)-4-(N-ethylsulfamoyl)benzenesulfonamide, 

28) N-(3-chloro-1H-indol-7-yl)-4-(ethanesulfonamido)benzenesulfonamide, 

29) N-(3-chloro-1H-indol-7-yl)-4-(N-methylcarbamoyl)benzenesulfonamide, 

30) N-(3-chloro-1H-indol-7-yl)-4-(methylsulfonylmethyl)benzenesulfonamide, 

31 ) N-(3,4-dichloro-1 H-indol-7-yl)-4-(sulfamoylmethyl)benzenesulfonamide, 

32) N-(3-chloro-1H-indol-7-yl)-4-(N-methylacetamido)benzenesulfonamide, 

33) N-(3-chtoro-1 H-indol-7-yl)-6-hydroxy-3-pyridinesulfonamide 

34) N-(3-chloro-1H-indol-7-yl)-4-[2-(N-methylmethanesulfonamido)ethyl]benzenesulfonamide, 

35) 4-carbamoylmethyl-N-(3-chloro-1 H-indol-7-yl)benzenesulfonamide, 

36) N-(3-chloro-1H-indol-7-yl)-4-[(N-methylmethanesuffonamido)methyl]benzenesulfonamide, 

37) N-(3-chloro-1H-indol-7-yl)-4-hydroxybenzenesulfonamide, 

38) N-(3-chloro-1H-indot-7-yl)-5-sulfamoyl-2-pyridinesulfonamide. 

39) 6-acetamido-N-(3-chloro-1 H-indol-7-yl)-3-pyridinesulfonamide, 

40) N-(3-chloro-1 H-indol-7-yl)-1 -methyl-4-imidazolesulfonamide, 

41 ) N-(3-chloro-1 H-indol-7-yl)-6-formamido-3-pyridinesulfonamide, 
and 

42) N-(3-chloro-1H-indol-7-yl)-5-sulfamoylmethyl-2-pyridinesulfonamide. 

A process which comprises reacting a sulfonic acid represented by the general formula (II): 




(ID 



(wherein Aa represents a ring as defined in claim 1 with respect to A which may be protected; and W is 
as defined in claim 1) or a reactive derivative thereof with a compound represented by the general 
formula (III): 




(III) 



(wherein X, Y and Z are each as defined in claim 1; Ba represents a heterocycle as defined in claim 1 
with respect to B which may be protected; and Ca represents a heterocycle as defined in claim 1 with 
respect to C which may be protected) and, if necessary, deblocking the resulting product when the 
product has a protective group. 

A process which comprises reacting a compound represented by the general formula (IV): 
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(IV) 



(wherein Aa and Ba are each as defined in claim 8; and W. X and Z are each as defined in claim 1) 
with a halogenating agent and. if necessary, deblocking the resulting product when the product has a 
protective group. 

). A process which comprises reacting a compound represented by the general formula (V): 




(wherein Aa and Ba are each as defined in claim 8; W, X and Z are each as defined in claim 1- and E 
represents a substituent convertible into a cyano group through dehydration) with a dehydrating agent 
and, if necessary deblocking the resulting product when the product has a protective group. 

I. A process which comprises reacting a compound represented by the general formula (VI): 



hh ]— W-S0.X— ^Ba^ 
? Ca 



(VI) 



(wherein Ab is a ring as defined in claim 1 with respect to A which has a substituent convertible into an 
amino group through reduction and may be protected; Ba and Ca are each as defined in claim 8- and 

/ eaCh 35 d6fined in daim 1) with a reducin 9 agent and, if necessary, deblocking the 
resulting product when the product has a protective group. 

12. A process which comprises reacting a compound represented by the general formula (VII): 



Ac )— W-S0 2 X — ^bT) 
? Ca 



(VII) 
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(wherein Ac is a ring as defined in claim 1 with respect to A which has a leaving group on the ring or 
the substituent and may be protected; Ba and Ca are each as defined in claim 8; and W, X, Y and Z 
are each as defined in claim 1) with a nucleophile and, if necessary, deblocking the resulting product 
when the product has a protective group. 

13. An antitumor agent containing a sulfonamide derivative or a sulfonic ester derivative or a pharmacologi- 
cally acceptable salt thereof as set forth in claim 1 as an active ingredient. 

14. A drug composition comprising a pharmacologically effective amount of a sulfonamide derivative or a 
sulfonic ester derivative or a pharmacologically acceptable salt thereof as set forth in claim 1 and a 
pharmacologically acceptable carrier. 

15. A method for the treatment of a tumor which comprises administering a sulfonamide derivative or a 
sulfonic ester derivative or a pharmacologically acceptable salt thereof as set forth in claim 1 to a 
patient in a pharmacologically effective dose. 

16. The use of a sulfonamide derivative or a sulfonic ester derivative or a pharmacologically acceptable salt 
thereof as set forth in claim 1 in the preparation of an antitumor agent. 
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